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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo XuMuM Ha YPOBHE CPEIHET0 OOIero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS (eAepalbHOW 00pa3oBaTENbHOM MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®exepanuu, peanu3yOMMX
OCHOBHBIC 00pa3oBaTebHbIC MPOrPaMMbl, M OCHOBHBIX MOJIOKeHUI «CTpareruu pa3BUTUSA
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy oOydeHUs, BOCIIMTAHUS U Pa3BUTUS O0yYarOIUXCcs CPeACTBaMHU Yy4eOHOro mpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMIJIM KOHLIENTYaJIbHBIC ITOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COJEp)KaHMsI, PE3yJbTaTOB OOY4YCHUS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHUKaMH  0011e00pazoBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM peajlu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYLIUX LEJOCTHOM cHucTeMe XHMMHUYECKOro o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MHUPOBO33PEHMS U OOLICH KYyJIbTYpPbI
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peannsyercs xuMudeckoe oopazoBaHue 00y4arOIUXCs HA YPOBHE CPEIHEro
o01rero 00pa3oBaHusl CpeACTBAMH Y4eOHOTro mpeamera «XuMus», COAEpKaHHe U MOCTPOCHUE
KOTOPOI'O ONpEZeNeHbl B MporpaMMme IO XHMHUHM € Y4€TOM CHEUM(DPUKM HAyKU XHUMHUH, €&
3HAUEHUS B MO3HAHUU MPUPOABI U B MAaTEpUATbHON KU3HU OOILECTBA, @ TAKXKE ¢ Y4ETOM O0LIUX
Hesiell ¥ IPUHIMIIOB, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro OO0ILIero
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT ocoOyi0 pojb B COBPEMEHHOMH
LUBUJIN3ALMH, B CO3/IaHUM HOBOM 0a3bl MaTepualbHOM KyabTypbhl. OHa BHOCUT CBOHM BKJIaJa B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHHE LI€JIOCTHOTO MPE/ICTaBIECHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbl U YEIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUU
Ha OCHOBE NIOHMMaHUs BEHIECTBEHHOI'O COCTAaBa OKPYKAIOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMH HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
AKHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHas XMMHUS KaK HayKa cO3MJaTellbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTHMI HaIlpaBJIeHa Ha PELIEHUE INI00ANBHBIX MPOOJIeM YCTOMYMBOTO PAa3BUTHUS
4eJ0BEYECTBA — CHIPbEBOM, HJHEPreTHYecKoil, MUIIEBOH, SKOJIOrMYecKoM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBHM ¢ OOmMMMH LENSIMH W NPUHLIUIAMU CpEeIHEro oOmero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—-11 knacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKHMX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsirolmiuMu  ipeaMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMUA» 1 «OO011ast 1 HeOpraHuyeckast XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX
ABIISIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUHN MO0 HEOPraHUYECKOW XUMUH (C BKJIIOUEHHEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe JTaHHON CHUCTEMbI 3HAHUN
IpU U3YYEHUU NpeaMmeTa oOecreyrBaeT BO3MOKHOCTh PACCMOTPEHHsI BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.



CrtpykTrypa conmepkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeoOpraHuyecKkas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHUEM 3HAHHWH Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XWMHU BeEIIeCTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKHUX U 3JIEKTPOHHBIX IMPEACTABICHUN O CTPOCHUM BELIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsS TEPBOHAYAILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Ton HOBBIM yrJiOM 3peHusi B IMpeaMere «XuMus» 0a30BOro ypoBHSI pacCcMaTpUBAaETCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs TEOPETUYECKHA MaTepuan u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas ¥ HEOpPraHWYECKass XUMHUsS» O0YJaIOIIUMCS TPEJOCTABISAETCS BOSMOXHOCTh OCO3HATh
3HaYEHHE TMEPUOJNYECKOr0 3aKOHA C OOIIETEOPEeTHYECKUX M METOJOJOTMYECKUX TMO3HIIMIA,
riry0Ke TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTUMH HAyKaMH, PaCKphIBAIOT €€ poJib B IO3HABATEIbHOW W
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K IPOIIECCY
TBOPYECTBA B O0JIACTU TEOPUU M TPAKTHUCCKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH € JUIsl TIOMOJTHCHUS 3HAHUHN, PEeIIeHUs
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B menom coxepxkanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaromuXCcsi MUPOBO33PEHUECKON OCHOBBI JAJIsi TOHUMaHUSI PUIOCOPCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTUBOPEUYUN MEXIYy HOBBIMH (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HaHHE POJIM XMMHUU B PEIICHHH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B mane pemieHus 3amad  BOCIMTAHUWSA, PA3BUTUS M COIHAIM3AIMHU  OO0yYaOUIUXCS
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOJABI K OMPEACNICHUIO COJIEPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (HOPMUPOBAHHE YHUBEPCATbHBIX yUEOHBIX JIEHCTBUM, MMEIOIINX
0a30BO€ 3HAUCHME /IS PA3JIMYHBIX BUOB JCSITEIBHOCTH: PEIICHUs MPoOJieM, MOUCKA, aHAIN3a U
o0paboTku uHPOpMAIMK, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
MCCIIEI0BATENbCKOM IEATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TTO3HAHUU XUMUH.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHWsA, TP  ONPEIACICHUH  COJEpKaTeIbHON
XapaKTepUCTUKU LEeJed H3y4YeHMs] MpeaMeTa HalpaBiICHUEM IMEPBOCTENIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCs (QOpMUpPOBAaHME OCHOB XUMHUYECKOW HaykHh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOW JIEeATEbHOCTU 4YEJIOBEKa M KaK OJHOro u3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKM 3pEHHs TakKOM MOIXOX K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBIISIETCS BIIOJIHE ONPABJAaHHBIM.

CormacHO NTaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJSIMH W3y4YeHHUs MpeaMera «XuMHUsS» Ha
6azoBoM ypoBHe (10 —11 xJ1.) ssBASIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHWH KaK Ba)KHEHIEH COCTaBISIONIEH
€CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIE MOHSITHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX OO0OOIIEHHH MHMPOBO33PEHUECKOr0 XapakTepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MHUpE BELIECTB U XUMHUYECKUX SIBJICHUM, UMEIOIIMX MECTO B NMPUPOJIE, B MPAKTUUECKON U
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atum, copepkarenbHas XapakTepUCTHUKA LIEJIEH U 3a7a4 U3y4EHHUs MpPEIMETa B
porpaMMme 1o XMMHHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU IPUOPUTETAMU
B CHCTeME cpenHero obmiero odOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCA NPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOO0ydyeHus,
OpPUECHTHPOBAHHOM Ha TOATOTOBKY BBITYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHu3allvu,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMEHUSMH aKTUBHOTO TIOJYYCHUs] 3HAHUM M MPUMEHEHHUS WX B PEaTbHOM KU3HU ISl PEIICHUS
MPAKTUYECKUX 3a7au.

B cB3m ¢ »TUM TpH H3ydeHMHM TpenMera «XUMHUS» JOMUHHUPYIOIIEEC 3HAYCHHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajgantauus OOydYaloIIMXCS K  YCIOBUSM  JMHAMHYHO  Pa3BUBAIOLIETOCS — MHpAa,
dbopMupoBaHHE HHTEIUIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

(dopMupoBaHHEe Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHILIMN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BUIOB JEATEIBHOCTH: PEIICHUs MpooiieMm,
MOMCKA, aHaimu3a W 00paboTKku WHGOpPMAIUU, HEOOXOTUMBIX ISl MPUOOpPETEHHUs OIbITa
JeATEbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TakKe JJI1 OLEHKH C
MO3UIMI IKOJIOTNYECKOH 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH NMOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIOHHbBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHOU WH(OpMALIUA XUMHUYECKOTO
COJIEpKaHuUs;

dbopMupOBaHUE U Pa3BUTHE Yy O0YUAIOUINXCS aCCOIIMATUBHOTO U IOTUYECKOTO MBITIIICHUS,
HaAOJII0/IaTEIbBHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHHE Y OOydaromuxcsi yOeXKIEHHOCTHM B TyMaHHUCTHMUYECKON HaNpaBlIE€HHOCTU
XUMHUHM, €€ BaXHOW pONMM B  pEIIEHHH TI00ANbHBIX  MPOOJIEM  PalOHATLHOTO
MPUPOIONIONIL30BaHUS, TOMOJHEHNS SHEPreTHYEeCKHX PECYpcOB M COXpPaHEHUs MPHUPOJHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, A TaKXe MPUOOPETEHMsI OIbITa MCIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN JUISI IPUHSATHS
TPAMOTHBIX PELIEHUHN B CUTYAIUSAX, CBI3AHHBIX C XUMUUYECKUMHU SIBIICHUSIMU.

B yueOHOM maHe cpemgHero oOmiero oOpa3oBaHUs MpeaMeT «XuUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO1ee 4nCiio 4acoB, OTBEACHHBIX Ul M3YYECHUS XUMHHU, HA 0a30BOM YpOBHE CpPEIHEro
obmero obpazoBaHusi, cocrapisier 68 wyacoB: B 10 kmacce — 34 gaca (1 ywac B Hemenmo), B 11
Kkiacce — 34 gaca (1 gac B Hefeno).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHMYecKOl XMMHHU: €€ BOBHUKHOBEHHUE, PA3BUTHE U 3HAUYCHUE B MOJIIyYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKUX COEJMHEHUN (cUcTeMaTrudeckas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEINIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METO/Ibl M3YYEHMsI BEUIECTB U MX IPEBpAIIECHUN: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPU HarpeBaHUH (TUIaBJI€HUE, 0OYTIMBaHUE U TOPEHHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIYY€HUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakus noaumepusanuu). [loaydeHre CHHTETHUECKOrO KayuyKa U pe3HHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUYECKMH psii. AUeTuieH —
IPOCTEHIINNA MPECTaBUTENb aJTKUHOB: COCTaB, CTPOCHHE, (PU3NUECKHNE U XUMUYECKUE CBOMCTBA
(peakuu ruIpUupOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TMOJIyd€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXKIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIeBOAOPOJOB. [IpuposaHblii ra3 U NonyTHbIe He(TAHbIE ra3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTamUTHYeCKHit), muponus. [IpoaykTsl nepepaboTku He(hTH, UX PUMEHEHHE B
IPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIyKThI €ro nepepadoTKH.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojuiekun «HedTe» n «Yroap», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE MPAKTHYECKOW pPaOOTHI:
MOJIyYEHHUE 3TUJICHA U N3YUYE€HHE €ro CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMUYECTBa
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIIH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHHUPTHL. METaHON W 3TaHON: CTpoeHue, (GU3NYECKue u
XMMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJoOr€HOBOJOPOJaMHU, TOPEHHE),




npruMeHeHne. BoopoiHbie CBA3M MEX1y MOJIEKYJIaMU CUpTOB. JlefiCTBHE METaHOIa U 3TaHOJIa
Ha OpPTraHu3M YeJIOBEeKa.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIECTOYHBIMU METAJIJIaMH, KAU€CTBEHHAsl peaKkus Ha
MHOIOaTOMHbIE cIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. lIpuMeHeHue riuuepuHa u
STUJICHTJIUKOJIS.

@eHo: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenue genona.

Anprerugpl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpOeHue, (usnueckue u
XUMHYECKHE CBOWCTBA (pEaKIMy OKHUCIIEHUS W BOCCTAaHOBJICHUS, KAayECTBEHHBIC PEAKIUH),
NOJy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpeniebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHasi U YKCYCHasl KHCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIus
stepudukanmuu), MoiyueHue u mnpuMmeHeHue. CTeapuHOBass M OJEUHOBAas KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupst. I'maponus sxxupo. [Ipumenenue xupoB. buonornyeckas posib KUPOB.

YTneBopl: cOCTaB, KIIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuipl). [moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTU CTPOCHHUS MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKUE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHume amMmMuadyHbIM PACTBOPOM
okcuma cepebpa(l), BoccraHOBiIeHWE, OpOKEHHE TIIIOKO3bI), HAaxXOXJIECHHWE B MPHUPOJE,
npuMeHeHue, ornosorunueckas poib. orocunTes. PpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemiono3a Kak mpupojHble nojaumepbl. CTpoeHue Kpaxmamia U LEeUTI0I03BL.
Ou3nyuecKkre 1 XMMUYECKHE CBOWCTBA KpaxMaia (THIPOJIN3, KaYeCTBEHHAS PEAKIIUS C HOIOM).

DKCHepUMEHTAIbHBIE METOAbl W3Y4YCHHsI BEIIECTB U MX MPEBpaIlCHH: MpOBEACHUE,
HaOJIOZICHWE W ONHCaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KayeCTBEHHBIE
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIIeHHE d3TaHoja okcuiaoMm wmeau(ll)), MHOroaroMHbIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajga C HOJOM), TPOBEACHHE MPAKTUYECKOW padOTHI: CBOWCTBA pPacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WJIM TMPOJYKTAa PEAKIHU IO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTCOAepIKaIIfe OPraHuIeCKUe COSTUHEHHS.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHudyeckue coenuHeHHus. Pusnyeckue U
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IuMlKHA). buonormdeckoe 3HaueHue
aMHHOKuUCIOT. [lentumapt.

benkm kak MpHpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

OKcrepUMeHTalbHbIE METObl M3YYEHHUS BELIECTB M MX IpeBpallleHuil: HaOironeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OETKOB IPH HArpeBaHWHW, IIBETHBIC
peaxiuu OEIKOoB.

BbIcOKOMOIEKYISIPHBbIE COETMHEHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, CTETCHb IOJMMEPU3AlNU, CPENHss MOJleKylsipHas Macca. OCHOBHBIC
METO/IbI CUHTE3a BICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3aIUs U OJTUKOH/ICHCAITHS.



DKcrepUMEeHTaIbHbIE METO/Ibl MU3YUYEHHUSI BEUIECTB M MX MPEBPALCHUNA: 03HAKOMIICHHE C
o0pa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MeXIpeaMETHBIX CBS3EH MPU MU3Y4EHUU OpraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, THUIMIOTe3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJCHNE, H3MEPEeHUE,
HKCIEPUMEHT, MOICTPOBAHUE.

®usznka: MaTepusi, JHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOJIBI, TIOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonOrHs: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOIIIUE CPEJICTRA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBbI XUMHH

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUuecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTay, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacrpeneneHust SIEKTPOHOB M0 OpOUTAIAM B aTOMax 3JIEMEHTOB NMEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema XUMHYECKHX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckod CHUCTEMBI XMMHYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpEMEHHOI TeopHel CTPOEHMsI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTBIX U CI0KHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. BuIbl XUMHUYECKON CBsI3U (KOBaJEHTHAas
HEeNoJIsipHasl W TOJspHas, MOHHas, MeTajuinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHus. IoOHbI: KaTHOHBI U aHUOHBI.

BemniecTBa MOJNEKYISPHOIO M HEMOJEKYJSIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTHe O AMCHEPCHBIX cucTeMax. VICTUHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknatypa HeopraHu4ecKux
BEUIECTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMIEKAUX K Pa3IUIHBIM
KJIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKUX peakiUii B HEOPraHWYECKOH U
OpraHNYECKOM XMMHH. 3aKOH COXPAHEHHsI MACCHI BEUIECTB, 3aKOH COXPAHEHHUs U MPEBPALICHUS
DHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT Pa3IM4yHbIX (akTopoB. OOpaTUMble peaklUu.
XuMnueckoe paBHOBecHe. DaKTOpbI, BIUAIOIIME HA COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle Hlatense.



DnekrponuTnueckas auccoruanus. CuibHble u ciaadble 31eKTponuThl. Cpena BOTHBIX
PacTBOPOB BEIECTB: KUCIAs, HEUTpaJIbHAs, IEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALMS
tabnun «llepuoguyeckas cucrtema xumuueckux siaemeHToB [l U. MenpeneeBa», uzyueHue
MoJielel KpPUCTAJUIMUECKUX pelEToK, HaOJIIoJeHHe U ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jioKEHHE NEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaauzaropa,
OIpENIETICHUE CPEellbl PACTBOPOB BEILECTB C MOMOILBI YHHUBEPCATBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTh XUMHUYECKOU PEAKLIUH.

Pacuérnbie 3a1aun.

PacuéTpl 0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TTOHSATHUS «MACCOBAasi J10JIsl BEILIECTBAY.

Heopranuveckasi xumust

Hemeranmnbl. Ilonmoxkenue HemeramioB B Ilepuonunueckoi cUCTEME XUMHUYECKHUX
sanementoB JI. U. MenzaeneeBa u OCOOCHHOCTH CTpoeHHsI atromMoB. (Dus3nueckue CBOHCTBA
HEMETAIUIOB. AJUTOTPOTIHS HEMETAJIOB (Ha IpUMepe KUCIOpoia, cepsl, hocdopa u yriaepoaa).

XVUMUYECKHE CBOMCTBA BaXKHEWIIMX HEMETAJUIOB (TaJoreHoB, cephl, a3oTa, ¢ocdopa,
yriepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUH.

Mertamisl. [lonoxxenne meramioB B [lepuoanueckoil cucreMe XUMHUECKUX 31€MEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue
buznueckue cBoiictBa MeTaioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKUN P HaMpsHKECHUH
METaJlIOB.

XHWMHYECKHUE CBOWCTBA BAXKHECWUIMX METAJUIOB (HATPWH, Kalui, KaJbI[UH, MAarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHECHUMN.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHenne MeTamioB B ObITY U TEXHHKE.

DKCIepUMEHTAIbHbIE METOJbl H3yYEHHUsS BEHIECTB M UX TNPEBPAIICHUIN: H3YYCHUE
KOJUIeKIIMU «MeTaluibl U CIUIaBbl», OOpa3llOB HEMETaJUIOB, DPEIIeHHE SKCIEePUMEHTAIBHBIX
3aj7a4, HaOJIOJIeHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBME THUAPOKCHIA ATIOMUHUS C PACTBOPAMH KHUCIOT M IIENOYeH, KaueCTBEHHBIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3agadu.

Pacuérer maccel BemiecTBa WiM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMM BEIIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINHU, ECITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMUA 4 KA3Hb

Ponps xuMuu B 06ecrie4eHIH SKOJIOTUYECKOM, SHEPTETHUECKON U MUIEBON 0€30MacHOCTH,
pa3BUTUM MeauLMHbL. [IoHSATHE O HayuyHBIX METOAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKunii.

[IpencraBnenuss 00 OOMUX HAYYHBIX TMPUHIMUIAX [POMBIIIJICHHOTO TOMy4YeHUS
Ba)KHEUIIINX BEIIECTB.

YenoBek B MHUpE BEHIECTB M MaTEPHANIOB: Ba)KHEUINHME CTPOUTENIbHBbIE MaTepUabl,
KOHCTPYKIITMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMHKa, MaTepuaiabl Ui DJICKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpAIbHbIC yI0OpEHUS.

XuMHST W 3]I0POBBhE YEJIOBEKA: TMpaBWJIa HWCIOJIB30BAHUS JICKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOTO MCIIOIH30BaHUS MPENapaToB OBITOBON XUMHUU B TTIOBCETHEBHOM JKHU3HH.

MexnpenMeTHbIE CBS3H.

Peanu3zanius MeXNpeAMETHBIX CBSA3€H MPU M3y4eHUH OOIIel M HEOPraHUYEeCKOW XMMHU B
11 kyacce oCyIIecTBIsCTCS Yepe3 MCIOIh30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHSTHH,



TaK W MOHSTHH, SBISIIOUIUXCS CUCTEMHBIMU JJI OTACNIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC MOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOpPHs,
aHaJU3,  CHUHTE3,  KiIaccU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHUE.

O®usuka: Marepus, SHEprus, Mmacca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, WOH, HU30TOI,
PaAMOAKTUBHOCTh, MOJICKYJIAa, SHEPIeTUYECKUI YpOBEHb, BEIECTBO, TEIO, 00BbEM, arperatHoe
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIUYUHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHu3M, SJKOCHUCTeMa, Ouocdepa, MaKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XUMHYECKast MPOMBIIIJICHHOCTb, MeTaJTyprus, IPOU3BOJICTBO
CTPOUTEBHBIX MaTepuaios, CEJIbCKOX 035 UCTBEHHOE MIPOU3BOJICTBO, nuIeBas
MPOMBIIIIEHHOCTh, (papMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTepUaioB, AJIEKTPOHHAS] MPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUHU.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOIPAMMLBI 110 XMUMHUHN HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
porpaMM CpeaHEro oOIero oopazoBaHUs (JIMYHOCTHBIM, METAMPEAMETHBIM M MPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM it pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B coOTBEeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJIOM B CTPYKTYpE JIUYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEJHEro ooOuero ooOpazoBaHuUs
BBIJICJICHBI CJIEIYIOLINE COCTABISAIONINE:

OCO3HAHHE O0YYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOH HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HAJIMYUE MOTUBAIIUU K 00yUEHUIO;

I[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITENHLHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, TMPUCYIIUMH LEJTOCTHOM CHUCTEME XUMHUYECKOTO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKOH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILIETH U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JlugHOCTHBIE pE3yNbTaThl OCBOEHHUS MpeaMeTa «XUMHUS» JTOCTHUTAIOTCS B EIMHCTBE
yueOHOM M BOCHUTATENbHON JEATEIBbHOCTH B COOTBETCTBUM C T'yMaHHUCTHYECKUMH,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH U HJ€alaMH  POCCHICKOTO
IpaKAaHCKOro O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TPaBUJIAMU MOBEACHUSA,
CIIOCOOCTBYIOLMMH IPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIIUXCSl.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUYECKOH MAESITeNbHOCTH OOYYarolIMXCs IO pealu3aluu
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJI€ B YACTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HAHUA O0YUYAIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX MIPAaB U 00S3aHHOCTEH, YBAXKECHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM NIEATETLHOCTH MPHU CO3JAaHUU YUCOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 3314, BHIMOJTHEHHH XUMUYECKHUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U aprYMEHTHI IPYTUX
MIPY aHAJIHM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEeIHbHOCTH;

2) NaTPMOTHYECKOT0 BOCIUTAHMS

LEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAay4HOMY HACJIEAMI0 OTEYECTBEHHOM
XUMUU;

YBO)XEHHSI K TMPOIIECCY TBOPUECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XHMHHU, OCO3HAHHUS TOTO, YTO JOCTHDXKCHHUS HAYKU €CTh pPe3yJbTaT JJIMTEIbHBIX HAOII0JICHUM,
KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IIOJIYyYE€HUH M TMOCIEAYIOIIEM aHajau3e
uH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, ITUUYECKOTO TTOBEICHMUS;



CIOCOOHOCTH OLIGHUBATh CHUTYallMH, CBS3aHHBIE C XHWMUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE DELICHUs, OPUEHTUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI H
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHWE M IIOCTYNKM CBOMX TOBAapuIlEH C NO3MLMH
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0Oe3omacHoro oOpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

COOUIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KHU3HHU U B TPYJOBOH J1€ATEIIHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0O€30IacHOTO
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMSI TOCIEACTBUI M HENPUATHS BPEAHBIX NPUBBIUEK (YHNOTPEOJICHUS alKoTros,
HapKOTHKOB, KypeHHUsI);

5) TpyaoBOro BoCIMTAHUSA:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JEeSITEIbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PpEHICHUM NPAaKTUYECKUX 33a7ad COLMaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3YYEHHIO Mpoeccuil pa3iMyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)KEHUs K TPYAY, JIOISAM TPYAA U pe3ysbTaTaM TPYA0BOH AEATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H IMOTpeOHOCTEH 00IIeCTBa;

6) IKOJIOrHYEeCKOT0 BOCTIUTAHMS:

HKOJIOTMUYECKHU 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH MCIIONb30BAHUS JOCTHKEHUN XUMUU Uil PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENpPHUATHS NEHCTBHUI, NPUHOCSIIMX Bpel OKpYXarollel mpupoaHOMl cpele,
YMEHUSI TMPOTHO3UPOBATh HEOIAroNpHUsATHBIE SKOJIOTHYECKUE MOCIEACTBHS MpeIpUHUMAEMbIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYpBI, OIBITA
JESATEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MIO03HABATEJbHOM, KOMMYHUKAaTUBHON M COLIMATIBHOMN MpPaKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpPMHUPOBAHHOCTH  MHPOBO33pPEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MPAaKTHUKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpE KaKk O €IMHCTBE MPHUPOJAbI U YeJIOBEKa, B MO3HAHWM IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHn: mpobIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0I 3HAYMMOCTH XUMHH JJI COBPEMEHHOM LHMBUIM3aLUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM pPOJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHalIbHOU
KYJIbTYpbI, PEHIEHUH III00ANBHBIX MPO0JIEM YCTONYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH M HKOJOTMYECKOM O€30MacHOCTH, B PA3BUTHUHM METUIMHBI,



00€CIIeYeHUN YCIIOBHH YCIIEIIHOTO TPYy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJOTr0 YiIeHa
00111eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHanmM3a U OOBSCHEHMS SIBIICHUI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
yYMEHHUs J1e7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M HMEIOIIMXCS TaHHbBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKUE 3HAHUSA JJIs peleHus mpolieM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON ACSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3iMyHbIX cdepax npodeccunoHaTbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOrOo IMpeaMeTra «XUMHs» Ha YPOBHE
cpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMbIC JUII (OPMHUPOBAHUS MHUPOBO33PCHUS OOYYAIOIIUXCS MEXIUCIUILTHHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE IOHATHS, OTPAXKAIOINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTHUsl, SIBJICHHUE, MPOIECC, CUCTEMA, HAYUYHBIH (DAKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIEIOBAaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYyTHE);

YHUBEPCAIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
peryiasTHBHBIC), oOecneunBaronye (OpMUPOBaHHE (PYHKIMOHAIBHON T'PAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJarouxcs;

CIOCOOHOCTh  OOYYAIONIUXCS ~ MCIOJIb30BaTh ~ OCBOCHHBIC  MEXIHMCUIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COLMAJIbHOM MPAKTHKE.

MeranpenmMeTHble pe3ysNbTaThl OTPAXKAIOT OBJIAJICHHUE YHHUBEPCAIbHBIMU Y4€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

OgJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOATENILHO (POPMYNIUPOBaTh M aKTYaIM3MpPOBAaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpENEeNATh e JACATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPHH WX JIOCTHIXKCHUS,
COOTHOCHTD PE3YJIbTAThI ICATEIILHOCTH C MTOCTABJICHHBIMHU IIEIISIMHU;

HCIIOJIB30BaTh NpHU OCBOCHUU 3HAHUI HpI/IéMI)I JIOTUYCCKOI'0O MBINIJICHUSA — BBIACISATH
XapakTepHbIC TMPHU3HAKK TOHATHH W yCTaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIB30BaTh
COOTBCTCTBYIOIINEC MOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX q)aKTOB u fIBJ'IeHHﬁ;

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(DUKAIIUHU BEIIECCTB U XUMUUCCKUX PEAKIIHI;

YCTaHABJIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKHE PACCYXJICHUS (MHAYKTUBHBIC, JCIYKTHBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

IMPUMCHATHE B IIPOUECCCEC MO3HAHHA, UCIIOJIB3YEMBIC B XUMHUH CUMBOJIIMYCCKUC (3HaKOBBIe)
MOJIEIH, PEOOPa30BBIBATH MOICIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIUU — TPU PEIICHUH YIeOHBIX
MO3HABATENIBHBIX U TPAKTUYECKUX 3a/1ay, MPUMEHSITh HAa3BaHHBIC MOJICIBbHBIC MPEICTABICHUS
JJI1 BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4Ya€MbIX BCIICCTB 1 XUMUUYCCKHUX peaKHHﬁ.



2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMIL;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE W
CaMOCTOSTENIbHO C(HOPMYIIMPOBAHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUSA M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAATh 32 XOAOM IpOIEcca, CaMOCTOSTEIHLHO
IPOTHO3UPOBATh €ro pe3yibTaT, (GopMyiaupoBaTh OOOOUIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJJOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITENbHOCTH,
MPOSIBISATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [T0O3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHMKAX HMHPOpMaLuU (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp:KaHMs, CIpaBOYHble Tocobus, pecypcel HHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(pOopMaIii, HEOOXOAUMOH /1JIs1 BBIMIOJHEHUS YU4eOHBIX 33/1a4 ONpeIeIEHHOrO TUIIA;

IpUOOpPETaTh OIBIT MCIOJB30BaHUSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY IpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U APYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcCTBa INpu paboTe € XUMHUYECKOU
uH(poOpMalliell: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3UYecKue W MaTeMaTHYecKue) 3HAKU U
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBbIBATH 3HAKOBO-CUMBOJIIMYECKUE CPEACTBA HATISITHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYIECTBY OOCYKAaeMOM TeMbl B XO/€ AMAJIOra W/WIN JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
IIPEUI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIMel pe3yabTaTOB MO3HABATEIbHOM AESITEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU  BBIIOJHEHUHM XHMHUYECKOTO
AKCIIEPUMEHTA, MPaKTUYECKONM pabOThl IO HCCIEJOBAHUIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aluy y4eOHOro mpoekta U (OpMYJIMpPOBATH BBIBOJBI MO pPE3yJbTaTaM MPOBEAEHHBIX
MCCJIEIOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHN B X0O/€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OsiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATENbHYIO JAESTEIbHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEeO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JEUCTBUN NPU BBHINOJHEHUM YU4EOHBIX M MCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEM JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLEHKH.

HHPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpa)KaroT:



c()OPMUPOBAHHOCTh TMPEACTABICHUI O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYyHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW s
pellleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0pOBBIO U IPUPOIHOI cpeie;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollue
HOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, JICKTPOHHAsE 000JI04Ka aToMa, MOJIEKYa, BaJICHTHOCTb,
JNEKTPOOTPUIIATENIFHOCTh, XHMHYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA O00BEM, YITICpOIHBIA  CKEJeT,
GbyHKIIMOHATIbHAS TPYMIa, pajuKai, H30MEpHus, U30MEpbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPOA M a30TCOJIEPKAIIME COCIMHEHUSI, MOHOMEp, TOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHHUS ); TEOPUHU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHMYECKUX
BemecTB A. M. bBytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXkKalllie B OCHOBE MOHUMaHUS
NPUYMHHOCTU U CUCTEMHOCTH XMMHYECKUX SIBJICHUH, (DaKTOJIOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, MOMyYeHUHU U 0€30MaCHOM UCIOJIb30BaHUU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKON JESITETHHOCTH YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aHMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IMOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MPEeBpAICHUI OPraHUYECKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJHKY JUISI COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpPMYIl OPraHUYECKUX BEIECTB
U ypaBHEHUH XMMHYECKHX PEAKIMH, N3TOTaBIMBATh MOJEIN MOJIEKYJ OPraHWYECKHX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHH YCTaHABIUBATh MPUHAIICKHOCTh H3YYEHHBIX OPTaHUYECKHX
BEIIECTB 1O HX COCTaBy U CTPOCHHUIO K ONpeAenEéHHOMY KIAcCy/Tpylie COeIuHEHUN
(YraeBoopoabl, KHCIOPOJI W a30TCOJACPXKAIIUE  COCNWHEHHs, BBICOKOMOJICKYISPHBIC
COC/IMHCHMUS), aBaTh MM Ha3BaHHs 1O cucteMarndeckoir Homenkiarype (IUPAC), a takke
NPUBOJINTh TPHUBHAJbHBIC HA3BAaHUS OTIECIBHBIX OPraHUYECKUX BEHIECTB (ITHJICH, MPOIMJICH,
alleTUIeH, JSTWIEHIJMKONb, TJIHMLEPUH, (eHod, (OopMaibAerull, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAsI KUCIIOTA, TIIIOKO3a, (QPYKTO3a,
KpaxMaJl, [1eJUTI0J103a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHUAbI XUMHUYECKOH CBS3M B OPTaHUYECKHX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. byrnepoBa ans 0o0bsicCHEHHMs 3aBUCUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MaCChI BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (HU3UUYECKUE U
XUMHYECKHE CBOMCTBA TUITUYHBIX MPEJCTABUTENEH PA3IMIHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(MeTaH, 3TaH, JTWUJIEH, NPONMJEH, aleTuieH, Oyramuen-1,3, MmerunOyraaueH-1,3, OeH3omn,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUIEPUH, (EHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KUCJIOTBI, TJIOKO3a, KpaxMmal, LeJUT0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATh
TEeHETUYECKYIO CBSI3b MEKAY HUMH YPaBHEHHSMH COOTBETCTBYIOIIMX XMMHUYECKHX PEaKIUil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHUPOBAHHOCTh yMEHHUS XapaKTEePHU30BaTh HCTOYHHKH YTIIEBOJOPOJHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEpPepabOTKM M MPAKTUUYECKOEe MpPUMEHEHHE
MPOJYKTOB NEpepaboOTKH;

c(OPMHPOBAHHOCTh YMEHUH TMPOBOJAUTH BBIUUCICHHUS 110 XUMHYECKUM YPAaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA IO W3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/IHBIX BEIIECTB WM MIPOAYKTOB PEAKIIUN);



c(hOpMUPOBAHHOCTh YMEHUH BIAJETh CUCTEMOM 3HAHMI 00 OCHOBHBIX METOJaX HAYYHOTO
MIO3HAHMS, MWCIONB3YEMBIX B XHMHU IIPU HM3YYCHMM BCILECTB M XUMHYECKHX SIBJICHUHI
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHUS [UIsl IPUHATHUS PELICHUHA B KOHKPETHBIX )KM3HEHHBIX CUTYALUsX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHMH COOJIOAATH MpaBuUiia MOJIb30BAHUSA XUMHUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MTPaBHUJIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJIHATH XUMHUYECKHHA HKCIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HAarpeBaHUH, MOJYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOMCTB, KAueCTBEHHbIE pEAaKIMM OpPraHUYECKUX BEILECTB, JEHaTypauus O€IKOB Ipu
HarpeBaHUU, LIBETHbIE PEAKLMU OEJIKOB) B COOTBETCTBUHU C IPABUIIAMU TEXHUKU 0€30IaCHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XMMHYECKOTO 3KCIEpUMEHTa B (hOpME 3allUCH ypPaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN Hu
(dbopMynHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMHUYECKYIO HH(OpMAIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJIOTMYECKH 1IeJIeCO00Pa3HOro
NOBE/IEHUA B OBITY M TPYNOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, NMOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEJIOTBPAIIEHUS UX BPEIHOrO BO3JACHCTBUS HA OPraHU3M
YEJI0BEKa;

JUId O0YyYarolMXCs ¢ OrpaHUMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHE NPUMEHATH
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MIO3HAHUS BELECTB U XUMUYECKUX SIBJICHMUIA;

JUId  CclenbIX U cAa0OBUIAMIMX OOyYaroIMXCs: YMEHHME MCIOIb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XumMuyeckux Gopmy:i.

11 KJIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsI Kypca «OOmas M HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABIEHUNA: O XHWMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIU XMMHUU B TO3HAHUM SBICHUN NPUPOIBI, B (opMHpOBaHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHusT TPAaKTHYECKUX 3a7ad M HSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOM XWMHUYECKMX 3HAHUM, KOTOpas BKJIKYAET: OCHOBOIOJATraroIIne
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIA aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHCIICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUIMYECKas  pemérka, TUIMBl XUMHYECKHUX  pEaklHii, pacTBOpP, AJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJICKTPOIUTHYCCKAS JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOH  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoandyeckuit 3akoH J[. M. MeHneneeBa, 3aKoH
COXpAHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHHUS W MPEBPAILLEHUS DHEPrUU MPU XUMUUYECKHUX
peaKHI/IZX), SaKOHOMepHOCTI/I, CHMBOHH‘I@CKI/Iﬁ SI3BIK XHUMUH, MHpOBOSSpeH‘—IeCKI/Ie 3HaHUA,
JeXalue B OCHOBE IMOHMMAaHWS NPUYMHHOCTH M CHUCTEMHOCTM XHUMHMUYECKHX SIBIICHUM,
(haKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAX, COCTaBe, MOJTYyYEeHUH U O€30IMacCHOM HCIOJIb30BaHUHN
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NESTEILHOCTH YEIIOBEKA;



c(OpPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbIC MPU3HAKH MOHATUH, yCTaHABIUBAThH
UX B3aMMOCBA3b, HCIIOJIb30BATH COOTBETCTBYIOIIME MOHATUSA MPHU ONMHMCAHUM HEOPTraHWYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
dopMyn BemecTB M ypaBHEHHH XWUMHYECKHMX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaabHBIC Ha3BaHHs OTJACIBHBIX HEOPraHHYECKHUX BellecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTb, HEralmi€Has W3BECTb, IUThEBAs COJa, MUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONPEENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKHX
3JIEMEHTOB B COCIMHEHUSAX Pa3IMYHOIO COCTaBa, BUJl XUMUUYECKOH CBSI3U (KOBaJICHTHAsl, MOHHAS,
METaJIJIMYECKasl, BOJOPO/JHAsA) B COCAUMHEHMSIX, TUI KPUCTAIMYECKON PEIIETKM KOHKPETHOIO
BellecTBa (aToOMHasi, MOJEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHMI;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPraHUYECKUX BEILIECTB
0 UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpyYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCH/JIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHbIE TUAPOKCUBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM pacCKpbIBaTh CMBICH Iepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonnueckoii cucteMbl XUMHUECKUX 351eMeHToB /1. U.
MeHneneeBa, HCHONB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COeIMHEHUH 1o nepuoAam u rpynnam [lepuoandeckoil cucremMbl XUMUYECKUX 31emMeHToB [[. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PpA3JIMYHBIX KJIAcCOB, IOATBEPKIATh CYyIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYeCKMMH BEIECTBAMU C IIOMOILIBI YpaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUuYHbIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolIuxX BEHIECTB, TEIIOBOMY 3G(dEeKTy peakiuu,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMM, YIaCTUIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKLUN pa3IUYHbIX THUIIOB, MOJHBIE
U COKpallléHHbIE YpaBHEHUS pPEeaKkLUMi MOHHOTO OOMEHa, YUMThIBasl YCIOBHs, IIPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUI TNPOBOAUTH PpEAKIMH, MOATBEPKJIAIOININE KadyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcCHO3HaBaTh OMNBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakMii HOCPECTBOM COCTABICHHSI AIEKTPOHHOTO OajlaHca ATUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [latense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh XMMHUYECKHE TIPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJICHHOTO MOJIYY€HUsI CEPHOM KHCIIOThI, aMMHaKa, a Takke chOPMHUPOBAHHOCTh
npezcTaBieHuid 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOsieMax XHUMUYECKOTro
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAUTH BBIYMCICHHUS C MCIIOJIB30BAaHUEM MOHSATHS
«MaccoBasi JI0Jisl BEILECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XHUMHUYECKHUX
peaKIMax, Macchl BellecTBAa WM 00bEMaA ra3oB MO0 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce



Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEHIECTB, TEIUIOBOrO 3(PQeKTa peakluuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MaCChl BEILIECTB, IPEBPAILEHUS U COXPAHEHHSI SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYION U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE ITPaBUJIa OOPAIEHHUs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTE YMEHHMH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznoxeHue nepokcHaa BOJOPOAA B NPUCYTCTBUM KaTajln3aTopa, ONPEIEIIEHUE CpPEJIb
pPAacTBOPOB BELIECTB C ITOMOIIbIO YHUBEPCAIBHOI'O MHIUKATOPA, BIUAHUE PA3IUYHbIX (PAaKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEaKlUH, PeaKIMd HOHHOTO OOMEHA, KaueCTBEHHBIC PEaKIMH Ha
cyibdar-, kapOOHAT- U XJIOPHUJ-AaHUOHbI, HA KaTUOH aMMOHMSI, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3amad mo teMaMm «Mertamasl» U «Hemeramsisl») B COOTBETCTBHM C MpPAaBUJIAMU TEXHHKH
0€30I1aCHOCTH NP 0OpaIlleHUH C BELIECTBAMU U JIAOOPATOPHBIM 000PYJOBAHUEM, NIPE/ICTABIIATh
pe3ybTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIupoBaTh BHIBOJbBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYIO HH(POPMALHIO,
[OJYy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM KOMMYHHKauuu, VHTepHET u
JAPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJIOTMYECKH 1IeJIeCO00Pa3HOro
NOBEJCHUS B OBITY M TPYIOBOH [EATENBHOCTH B LEISIX COXPAaHEHHS CBOETO 370POBbI M
OKpY’Karollel MPUPOJHOM Cpelbl, OCO3HABAaTh OMACHOCTh BO3JEHCTBHS Ha YKUBBIE OPraHU3MbI
OTIpeNIeIEHHBIX BEIIECTB, MOHMMasi cMbIci mokasatens [1/IK, moscHiaTh Ha mpuMmepax crocoObl
YMEHBUICHHUS U NPEeOTBPAILEHHs UX BPEJAHOTO BO3ICHCTBUS HA OPraHU3M YellOBEKa;

JUI OOYYarOIIMXCs ¢ OrpAaHMYCHHBIMH BO3MOXHOCTSIMH 3J0POBBS: YMEHHE NPHUMEHSATH
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHUA;

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYarOIIUXCS: YMEHHE HCIONb30BaTh pelbedHO-
TOUYEUHYIO cucTeMy obo3HadeHuit JI. bpailns i 3anucu XuMu4eckux popmyil.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KosauyecTBo yacoB DJIeKTPOHHbBIE
KounTpoan (uudposbie)
Ne ni/m HaumeHnoBaHue pa3/esioB U TeM MPOrPaMMBbI
paa poTP Bcero HbIE HpﬁaKTquCKHe o0pa3oBaTte/ibHbIE
padoThI Pa0OTEL pecypcbl
Pa3nes 1. TeopeTruueckue OCHOBBI OPraHUYeCKOH XUMUH
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytieposa
Htoro no paznemny 3
Pa3znea 2. YriieBoaopoabl
2.1 [IpenenbHbIE YTIeBOIOPOIBI — aTKaHbI 2
99 HenpenenbHbie yriaeBOIOPOIbI: ATKEHBI, 5 1
' QJIKa/INEHBI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
24 [IpupoaHbIE HCTOYHUKH YTIEBOJIOPOAOB U 3 1
' uX nepepadoTka
Hroro mo pazueny 13
Paspnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Cnuptsl. @eHon 3
39 Ansaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
' CrnoxHble d(hupbl
3.3 VrneBoasl 3 1
Hroro no pazneny 13

Pa3znea 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust
4.1 AMuHBI. AMHHOKHUCIOTHI. benku 3




Uroro no pazgeny

Pa3pnen S. BeicOkoMOJIeKY/ISIpHBIE COCAUHEHUSA

5.1 . Imactmacchl. Kayayku. Bomoksa 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34




11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/
NMpOrpamMmbl Bcero Kognpo.nbm,le H%aKT"quKHe o0pa3oBaTejibHbIE
a0oThI a0oThI
pabo paoo pecypcsbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crtpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMUIECKUX 3
anemeHToB 1. . Meneneena
19 Crpoenue Bemectsa. MHoroo6pasue 4
' BELECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Mertasbl 6 1
2.2 Hemerannsl 9 1 1
23 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BEIIECTB
Hroro no pazneny 17

Pa3zgen 3. XuMus u :Ku3HL

3.1 ‘ XuMHs U )KU3Hb 4

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3






IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos
JJIeKTPOHHbIE
Ne Hpakr Hara uudposeie
n/n Tema ypoka Bceero Koutpoib nHecku u3ydyeHusi oOpasoBaTesibHbIE
ble padoThbI e pecypebi
padoThI
1 [IpenMer opraHuYeCcKOil XUMHUH, €€ BOSHUKHOBEHUE, 1
pa3BUTHE U 3HAUCHUE
5 Teopust cTpoeHus OpraHMYeCKUX COeqUHEHUH A. M. 1
bytiiepoBa, €€ OCHOBHBIE TOJIOKEHHUS
[IpencraBnenue o kaaccuUKaUy OpraHMYECKUX
3 BemiecTB. Homenkiarypa (cucremaruueckas) u 1
TPUBUAJIBHBIE HA3BAHUSI OPTaHUYECKUX BELLECTB
4 AJIKaHBI: COCTaB ¥ CTPOECHHUE, TOMOJIOTUYECKHUN P 1
5 MeraH 1 3TaH — IPOCTENIINE IPENCTABUTENN 1
AJIKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUJEH U NPONUIIEH — MPOCTENIINE TPEICTaBUTENIN 1
AJIKEHOB
8 [Tpaktuueckas padota Ne 1. «[lonyuenue sTuneHa u 1 1
U3Y4YEHHE €r0 CBOMCTBY
9 Anxanuensl. byranuen-1,3 u meTmiOyraauen-1,3. 1
IlosrydeHnEe CUHTETUUYECKOTO KayuyyKa U PE3UHBI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHMS,
10 TOMOJIOTHYECKHUN psAll. AIETUIIEH — MPOCTEUIINI 1
IIPEICTABUTEND AJTKUHOB
11 Brruncnenus no ypaBHEHUIO XMMHUYECKON peakuuu 1
12 ApeHbl: 0eH3011 1 ToyoJl. TOKCMYHOCTh apeHOB 1
13 I'enernyeckas CBS3b yII€BOIOPOAOB, IPUHAIEKAIINX 1

K pa3jIM4YHbIM KJj1acCaM




[IpupoaHbIe HCTOYHUKH YTIEBOAOPOAOB: MPUPOAHBIN

14 ra3 M NoIyTHbIe HeTIHbIE ra3bl, HEQTH U MPOTYKTHI 1
e€ mepepaboTKu
[IpupoaHbIe HCTOYHUKH YTIEBOJAOPOAOB: MPUPOAHBIN

15 ra3 ¥ NoIyTHbIe HeTIHbIE ra3bl, HEYTh M MPOTYKTHI 1
e€ mepepaboTKu

16 KontposbHas padoTa mo pasaeny «YTiaeBogopOIb» 1

17 [IpenenbHbIe OTHOATOMHBIE CHUPTHI: METAHOJ U 1
3TaHoj. BogopoaHas cBs3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTINKOIb U TIINIEPUH 1

19 ®denom: CTPOCHUE MOJIEKYJIbL, ¢busnueckue u 1
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE

20 Anpaeruapl: GOpMaIbACTUA U alleTATBICTHIT. AIICTOH 1

21 OnHOOCHOBHEBIE ITpEeNIbHBIE KaPOOHOBBIE KUCIIOTHI: 1
MypaBbHUHAS U YKCyCHast

29 HpaKTI/I‘erCKa}I pabota Ne 2. «CBoiicTBa pacTBOpa 1
YKCYCHOW KHCIOTBI»

23 CreapuHOBast M OJIGMHOBASI KUCIIOTHI, KaK 1
MIPEJCTABUTENN BBICHIMX KAPOOHOBBIX KUCIOT

24 Mpina kak COJH BBICIINX KapOOHOBBIX KHCIIOT, UX 1
Moroliee JieiicTBre

o5 CroxHble 3¢upbl Kak MPOU3BOAHbIE KAPOOHOBBIX 1
KUCIOT. ['Mapoan3 clioKHbBIX 3(UPOB

26 XKupsr: runponus, npuMeHeHne, ONOIOTHYECKas POJTb 1
KUPOB

7 VYraeBojsl: cocTaB, Kiaccupukanus. Baxxueitmme 1
MIPECTaBUTENHN: TIIOK03a, (PpyKTO3a, caxaposa

28 Kpaxmai u niemumrosnosa Kak mpupoTHbIE TIOJTUMEPHI 1

29 KontponbHas paboTa mo pazaery 1
«Kucnopozacoaepskariye opraHu4ecKue CoeIMHEHHSI»

30 AMWHBI: METWJIAMUH U aHUJTUH 1




31 AMMHOKHCIIOTBI KaK aM(pOTEpHbIE OPraHUYECKUe 1
COeMHEHUs, X Onosornyeckoe 3HaueHue. [lenruapt

32 benku kak npupoaHbIE BEICOKOMOJIEKYJISIPHBIE 1
COCIUHEHUS

33 OcHoBHBIE [IOHATHA XMMHH BBICOKOMOIEKYIIAPHBIX 1
COCIMHEHU I

34 OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX 1
coequHenuil. [Imactmaccesl, Kay4yky, BOJIOKHA
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11 KJIACC

Ne
n/n

KoaudecTBO 9acoB

Tema ypoka KonTpoiibu

Bcero
ble padoThI

IIpakTu
YyecKHue
padoThI

Jlara
U3y4YeHUS

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(HUTrypamus aTOMOB

IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema
XUMHYECKUX 31eMeHTOB JI. 1. MeHaeneeBa, ux CBA3b 1
C COBPEMEHHOM TEOPHUEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX
3JIEMEHTOB U UX COCAMHEHUH MO rpyIiaM u

nepuoaaM. 3Ha4eHUE MEPUOTUIECKOTO 3aKOHA 1 1
CHCTEeMBI XUMHYECKUX 31eMeHTOB [[.J11. MeHnneneenra

B Pa3BUTUU HAYKH

CrpoeHue BemecTBa. XuMu4ecKast CBs3b, €€ BUbI;
MeXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOH CBS3U. 1
Bonoponnas cBs3b

BanenTtHOoCTh. DnekTpooTpuLaTenbHOCTh. CTeneHb
OKHcieHus. BemecTsa MONIEKYJISIpHOTO U 1
HEMOJIEKYJISIPHOTO CTPOEHHUS

[TonsTue o nucnepcHbIx cucremax. icTuHHbBIE
KOJJTOUIHBIE pacTBOPBI. MaccoBast 107151 BEIIECTBA B 1
pacTtBope

Knaccu¢ukanus 1 HOMEHKIaTypa HEOpraHMYECKUX
coeMHEeHM. ['eHeTnyeckas CBsi3b HEOPTaHMYECKUX 1
BEILECTB, Pa3JIUYHBIX KIIACCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHWYECKOW U OPraHNYECKON XUMHUH. 3aKOH
COXpaHEHUs1 MACChI BELIECTB; 3aKOH COXpaHEHUs U
MIPEBPAICHUS YJHEPTUN TPU XUMHUECKUX PEAKIMIX




10

Ckopoctb peakiuu. OOpaTuMble peaKkiuu.
XUMHUYECKOE PABHOBECUE

[TpakTuueckas padbora Ne 1. «BiusiHure pa3iIrudHbIX
(haKkTOpOB Ha CKOPOCTh XUMUYECKON PEAKITHI)

11

12

13

DnexTponutuyeckas auccoruanus. [lonstue o
BOoJI0OpoAHOM moka3zarene (PH) pactBopa. Peakiuun
HMOHHOT0 oOMeHa. ['uaponu3 opraHn4eckux u
HCOPIraHNYCCKUX BCIUICCTB
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
[TonsiTre 06 31eKTpoIM3€e PACcIlIaBOB U PacTBOPOB
CoJIeH

Kontponbnas padota no pazaeny «Teopetnueckue
OCHOBBI XUMUM

14

Meraiuel, ux nosioxkenue B [lepuoanyeckoi cucreme
xumudeckux 3memeHToB /1. . Menaeneesa u
0co0eHHOCTH cTpoeHHs aToMoB. O0mme pruzmueckue
CBOMCTBa METAJJIOB

15

16

17

CniaBbl METaLIOB. DJIEKTPOXUMUYECKUN P
HaIpsKEHUH METaJUIOB

XUMUYECKHE CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpuii, Kanui, KanbIHii, MAaTHUN, ATFOMUHHA) U UX
COCIUHCHUI

XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COE€TMHEHUI

18

19

20

21

XuUMHYECKHE CBOMCTBA LIMHKA, Kejle3a U UX
COCIUHCHHI

IIpakTruyeckas padora Ne 2. "Perienue
JKCIEPUMEHTAIBHBIX 337a4 1o Teme «MeTtamisn"
Hewmeramnsl, ux nonoxxenue B [leprnoandeckoi
CHCTeMEe XMMHYECKHX 31eMeHTOoB /. 1. MeHaeneeBa
1 0COOEHHOCTH CTPOEHHUSI aTOMOB

Pu3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPOIIHS




HEMEeTaJIOB (Ha IpUMepe KMCI0POa, CEpH,
docdopa u yrneponaa)
XUMHYECKHE CBOMCTBA FAJIONE€HOB, CEPBI U UX

22 . 1
COeTMHEHU I

23 XI/IMquCKI/IUe cBOiicTBa a3ota, Gochopa u ux 1
COEIMHEHU I

24 XHMI/I‘-IGCKIEC CBOMCTBA yIJIepoJia, KPEMHHUS U UX 1
COeTMHEHU I

o5 HpI/IMeHeHI/Ee BKHEHIIINX HEMETAJJIOB M UX 1
COEIMHEHU I
O06o0061eHre U cucTeMaTu3alus 3HaHu| 10 TeMe

26 «Hemerannbl». Berunciaenus no ypaBHEHUSIM 1
XUMHUYECKHUX PEAKIH U TePMOXUMHUUYECKUE PACUETHI

27 [IpakTuueckas padborta Ne 3. «Pemienue 1
AKCIEPUMEHTAIIbHBIX 3a7a4 1o Teme "HemeTamibr"»

28 KonTponbhas padota no temam «MeTtauib» u 1
«Hemerannbi»

29 Heopranuueckne u OpraHu4ECKUE KUCIOTHI. 1
Heopranuueckue u opraHnueckue OCHOBaHUS
AMpoTepHble HeOpraHMYECKHE U OpraHUYECKHe

30 coequHeHus. [ eHeTnueckas cBA3b HEOPTaHUYECKUX U 1
OpPraHUYECKUX BEILECTB
Ponb xuMum B obecrieueHNH SKOJIOTHYECKOid,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEIULIUHBI

30 [IpencraBnenus 06 oOmux Hay4HBIX MPUHLHIAX 1
MIPOMBIIIIJIEHHOT'O MOJTy4€HUs! BaXKHEUIIINX BEIECTB

33 YesoBek B MUpE BEIIECTB U MAaTEPHAIIOB 1

34 XUMHS ¥ 37J0POBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







